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Boredom is likely to have adaptive value in motivating exploration and learning, and many animals may possess the basic neurological mechanisms to support it. Chronic inescapable boredom can be extremely aversive, and understimulation can harm neural, cognitive and behavioural flexibility. Wild and domesticated animals are at particular risk in captivity, which is often spatially and temporally monotonous. Yet biological research into boredom has barely begun, despite having important implications for animal welfare, the evolution of motivation and cognition, and for human dysfunction at individual and societal levels. Here I aim to facilitate hypotheses about how monotony affects behaviour and physiology, so that boredom can be objectively studied by ethologists and other scientists. I cover valence (pleasantness) and arousal (wakefulness) qualities of boredom, because both can be measured, and I suggest boredom includes suboptimal arousal and aversion to monotony. Because the suboptimal arousal during boredom is aversive, individuals will resist low arousal. Thus, behavioural indicators of boredom will, seemingly paradoxically, include signs of increasing drowsiness, alongside bouts of restlessness, avoidance and sensation-seeking behaviour. Valence and arousal are not, however, sufficient to fully describe boredom. For example, human boredom is further characterized by a perception that time 'drags', and this effect of monotony on time perception can too be behaviourally assayed in animals. Sleep disruption and some abnormal behaviour may also be caused by boredom. Ethological research into this emotional phenomenon will deepen understanding of its causes, development, function and evolution, and will enable evidence-based interventions to mitigate human and animal boredom. © 2017 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Chronic inescapable boredom is neither trivial nor benign. In Charles Dickens's (1853) novel Bleak House, where the relatively modern word 'boredom' was coined, he described chronic boredom as 'desolation', a 'malady' and a 'monster'. Boredom is an unpleasant emotion including suboptimal arousal levels and a thwarted motivation to experience almost anything different or more arousing than the behaviours and sensations currently possible (adapted from Mason & Burn, 2011, in press ). It arises when we perceive that there is 'nothing to do' or are 'tired of doing the same thing' (Larson & Richards, 1991) , and is accompanied by a sense of time dragging (Didier-Weil, 1990; Droit-Volet & Meck, 2007; Wahidin, 2006) . Fahlman, Mercer-Lynn, Flora, and Eastwood (2013) suggested boredom includes five components they labelled as Disengagement, High Arousal, Low Arousal, Inattention and Time Perception. Boredom differs from other related states including frustration (Mason & Burn, 2011, in press) , depression, stress and apathy (Goldberg, Eastwood, Laguardia, & Danckert, 2011) . Inescapable boredom is highly distressing (Martin, Sadlo, & Stew, 2006) , and a major torment for human prisoners (in both the U.S. and U.K.: Hunt, 2006, pp. 37e61; Wahidin, 2006) . Human boredom can be triggered externally by monotonous, meaningless situations. This can cause work absenteeism, cognitive impairment, apathy (Harris, 2000) , risk taking, alcoholism (Wegner & Flisher, 2009 ) and abnormal behaviours (such as head banging or rocking; Mendez & Mirea, 1998) . Similarly, boredom proneness exists as a personality trait, predictive of addiction, aggression, depression, impulsivity, sensation seeking, dangerous driving and juvenile delinquency (Dahlen, Martin, Ragan, & Kuhlman, 2005; Harris, 2000; Mercer-Lynn, Flora, Fahlman, & Eastwood, 2013; Newberry & Duncan, 2001) . Toohey (2011, page 1) suggested 'Predictability, monotony and confinement are all key' to triggering boredom. Although he was mostly writing about human boredom, these three factors typify captive life for nonhuman animals, so boredom could be a prevalent and chronic animal welfare problem (Mason & Burn, 2011; Wemelsfelder, 2005) . Boredom is socially and
